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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers elastic roofing sheet-applied
for application directly on decks and insul ati on.

Drawi ngs nust include details for all flashing
systens, roof drains, roof-edge design vents for
roof insulation, and other construction features of
the roofing system

Vapor barriers nust be indicated for high-humdity
areas and wherever the winter fresh-air nmake-up is
| ess than 30 cfm per occupant.

On flat roofs wi thout parapet, roof periphery nust
be provided with a 5-inch 125 millineter cant and an
over-the-apex fascia detail to prevent w nddriven
roof water from flooding the vul nerabl e junction of
the roofing systemand the netal gravel stop

Where vapor barriers are used, design details nust
provide for continuous venting of the
barrier-insul ati on-nenbrane sandwi ch at the entire
peri phery and at all curbs.

Metal flashing and pitch pans are specified in
Section 07600, "Flashing and Sheetnetal ."

Roof insulation is specified in Section 07220, "Roof
and Deck Insulation."”

Parenthetical material indicates a choice and nust
be edited as appropriate for the project.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R
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PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

The publications listed below forma part of this section to the extent
ref erenced:

ASTM | NTERNATI ONAL (ASTM

ASTM A 653/ A 653M (2002) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A 924/ A 924M (1999) Standard Specification for General
Requirements for Steel Sheet,
Metal lic-Coated by the Hot-Di p Process

ASTM D 1084 (1997) Standard Test Method for Viscosity
of Adhesives

ASTM D 1148 (1995) Standard Test Met hod for Rubber
Deterioration - Heat and U traviolet Light
Di scol oration of Light-Colored Surfaces

ASTM D 1149 (1999) Standard Test Met hod for Rubber
Deterioration - Surface Ozone Cracking in
a Chanber

ASTM D 146 (1997) Standard Test Method for Sanpling

and Testing Bitunen-Saturated Felts and
Wwven Fabrics for Roofing and Wat erproofing

ASTM D 1544 (1998) Standard Test Method for Col or of
Transparent Liquids (Gardner Col or Scal e)

ASTM D 2178 (1997a) Standard Specification for Asphalt
d ass Felt Used in Roofing and
Wat er proofi ng

ASTM D 2240 (2002) Standard Test Met hod for Rubber
Property - Duroneter Hardness

ASTM D 297 (1993) Standard Test Met hod for Rubber
Products - Chem cal Analysis
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D 312

D 412

D 471

D 517

D 573

D 624

D 746

D 828

E 903

E 96

(2000) Standard Specification for Asphalt
Used in Roofing

(1994; R 2000el) Standard Specification
for Asphalt Prinmer Used in Roofing,
Danpproofing, and Water proofing

(1998a) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astomers - Tension

(1998e1) Standard Test Method for Rubber
Property - Effect of Liquids

(1998) Standard Specification for Asphalt
Pl ank

(2002) Standard Test Method for
Rubber-Deterioration in an Air Oven

(2000) Standard Test Method for Tear
Strength of Conventional Vul cani zed Rubber
and Thernopl asti c El astoners

(1998e1) Standard Test Method for
Brittl eness Tenperature of Plastics and
El astomers by | npact

(1997) Standard Test Method for Tensile
Properties of Paper and Paperboard Using
Const ant - Rat e- of - El ongat i on- Appar at us

(1996) Standard Test Met hod for Sol ar
Absor pt ance, Refl ectance, and
Transmittance of Materials Using

I ntegrating Spheres

(2000el1) Standard Test Methods for Water
Vapor Transm ssion of Materials

1.2 SUBM TTALS

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

The followi ng shall be submitted in accordance with Section 01330,
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"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs

Installation drawings for elastic sheet roofing shall be in
accordance with the paragraph entitled, "Application of Roofing,"
of this section.

Type B Roofing Menbranes
SD- 03 Product Data

Manufacturer's catalog data for the following itenms shall include
roofing felts, priners, bitunens, and surfacing aggregate.

Adhesi ves

Asphal t Priner
Asphal t

Base Sheet

Cant s

Cement

Nai | s and Fasteners
Fi ni sh Coati ng

Fi ni shing Tape

Fl ashi ng Menbr anes
Roof i ng Menbr anes
Sheat hi ng Paper
Roof Wal kways

SD- 04 Sanpl es

Contractor shall subnmit the followi ng sanples in accordance wth
the paragraph entitled, "Sanples and Testing," of this section.

Construction Materials
Base Sheet

Roof i ng Menbr anes

Fi ni sh Coati ng

SD- 06 Test Reports

If approved [by the Contractor], certified copies of test reports
for test perforned within one year of the date to proceed with
construction can be subm tted. The test report nust be from
approved | aboratories and on materials representative of those
proposed for use.

Adhesi ves
Asphal t Priner
Asphal t

Base Sheet
Cant s

Cenent
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1

Nai | s and Fasteners
Fi ni shing Tape

Fl ashi ng Menbr anes
Roof i ng Menbr anes
Sheat hi ng Paper
Roof Wal kways

SD-07 Certificates

Certificates for the following itens shall indicate the
manuf act urer and manufacturer's designation and shall exactly
identify each itemby the designation that will appear on the
packaging for that item

Fel t

Base Sheet

Fl ashi ng Menbr anes
Bi t unens

Masti cs

I nsul ati on

Adhesi ves

SD- 08 Manufacturer's Instructions

Manuf acturer's instructions shall be submitted for the
installation of the follow ng itens:

Roofi ng

I nsul ation

Roof i ng Menbr anes
Fl ashi ngs

SD-11 C oseout Submittals
Varranty
3 DELI VERY, HANDLI NG, AND STORAGE
Roofing materials shall be on the project site before work i s begun

Materials shall be delivered to the site in the nmanufacturer's unbroken,

| abel ed packages. Felt rolls shall be | abeled to indicate grade, weight,
and type of saturant. Oiginal packaging shall not be disturbed until
materials are to be applied. Liquid materials shall be used directly from
the fully labeled cans in which they were shi pped by the manufacturer

Only approved roofing materials shall be brought to or stored at the site.

Roofing materials shall be stored and protected fromcontact with soil

rain, or snow Felt rolls and roll roofing shall be stacked on end and
stored in an area nmaintained at a tenperature no | ower than 50 degrees F 10
degrees C for at |east 24 hours before |aying.

Not nmore than a 1-day's supply of insulation or Felt shall be stored on the
roof at any tinme. This 1-day's supply shall be stacked on pallets and
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conpletely covered with plastic sheeting whenever work is interrupted or
when there is precipitation of any kind. Plastic sheeting shall be
securely fastened to the pallets and be conpletely weathertight. Materials
not so protected during inclement weather shall be permanently renoved from
the site.

Materials tenporarily stored on the roof shall be distributed to stay
within the indicated live-load linmts of the roof construction, which is
[ ] pounds per square foot newton per square neter. Anple bases shal
be provi ded under equi pnent to distribute the weight to conformto these
live-load limts. Storage |locations shall be approved.

.4 SAMPLES AND TESTI NG

Sanpl es shall be clearly identified by designated nane, batch nunber, date
of manufacture, project contract nunber, intended use, and quantity

i nvol ved. Sanpl es shall be tested for conformance to specified
requirenents. Costs of the first test will be paid by the Governnent. |[f
the sanple fails to neet specification requirenents, the nateria
represented by the sanple shall be replaced and the cost of retesting will
be deducted fromthe paynent due the Contractor at the rate of | ]
dol l ars per sanple retested.

Sanpl es i ncl ude:

Three 1l-quart 1 liter sanples of each liquid Construction Materials on site.
Upon notification by the Contractor that the nmaterial is at the site,
three 1-quart 1 liter sanples of each liquid nmaterial shall be taken by
random sel ection fromthe seal ed contai ners by the Contractor
Contents of each sanpled container shall be nmixed to render a sanple
truly representative of the material in that container

One foot by 1 foot 305 miIlineter by 305 millineter sections of Roof after
application of roofing felts but prior to flood coat.

Cut out sanpling of the roof shall be acconplished as specified in the
paragraph entitled, "Roof Cutout Sanples," of this section

Three pieces, 12 inches 300 millinmeter by the width of roll of Base Sheet
and Roofing Menbranes.

Manuf acturer's Standard Col or Chart shall be submitted for Finish Coating.
.5 PROTECTI ON OF PROPERTY

Fl ame- heat ed equi pnent shall be | ocated and used so it will not endanger
the structure or other materials on the site or adjacent property. Fire
extingui shers of an appropriate approved type shall be provided and

mai nt ai ned by the Contractor.

Fl ame- heat ed equi pnent shall not be placed on the roof of any structure.

Before starting work, paving and faces of building walls adjacent to the
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hoi st and kettles shall be protected and the protection maintained for
duration of work.

Work or naterials damaged during the handling of bitunmen and the
installation of materials shall be restored to the original condition or
replaced with new naterials at no cost to the Governnent.

PART 2 PRODUCTS

The finished surface for | owslope (less than 2:12) roofs shall have a
m ni mum sol ar reflectance of 65 percent at initial installation and 50
percent after 3 years of exposure when tested in accordance with ASTM E 903.

The finished surface for high-slope (2:12 and greater) roofs shall have
m ni mum sol ar reflectance of 25 percent at initial installation and 15
percent after 3 years of exposure when tested in accordance with ASTM E 903.

2.1 ADHESI VES

Adhesi ves and Mastics shall be the types recomended by the
roofi ng- menbrane manufacturer. Adhesives shall have a working tenperature
range of 20 to 140 degrees F mnus 7 to 60 degrees C and shall be

conpati ble with nenbranes and materials to which they are bonded.

2.2 ASPHALT PRI MER
Primer shall conformto ASTM D 41.

2.3 ASPHALT

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Select type required, Type 11l asphalt will
usual Iy suffice

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Asphalt and Bitunens shall conformto ASTM D 312, [Type II1] [Type V]

2.4 BASE SHEET
Base sheet shall be organic fibered Felt, asphalt saturated and asphalt
coated on both sides. Asphalt coating nmay be conpounded with a fine
m neral stabilizer and surfaced with mneral dusting on one or both sides
to prevent sticking in the roll. Physical requirenents shall be as foll ows:

Wdth of sheet, inches: 36 plus or minus 1/4 mllineter: 915 plus or
m nus 6

Area of roll, square feet: 114, 171, or 228 neter: 10.6, 15.9, or 21.2

Wei ght per 100 square feet, pounds, minimum 35 10 square neter,
kilogram mninmm 15.9

Wei ght of dry felt, 100 square feet, pounds, mnimm 5.2 10 square
meter, kilogram mnimum 2.4 kil ogram
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Wei ght of saturant (solution in carbon disulfide), per 100 square feet,
pounds, mninmum 7.3 10 square neter, kilogram mnimum 3.3

Wei ght of saturant per 100 square feet 10 square nmeter: not less than
1.40 tines the weight of dry felt

Wei ght of coating and surfacing per 100 square feet, pounds, m ninum
18 10 square neter, kilogram mninm 8.2

Pliability at 77 degrees F 25 degrees C, bend for 90 degrees at
1/2-inch 13 mllineter radius, 8 of 10 strips: no cracking

Per neance, ASTM E 96, Water Method, perm naxi mum 0.5 nanogram per
pascal second square neter, nmaxi num 0.27

Percent age by weight of nineral natter passing a No. 100 150 nicroneter
sieve on the basis of total weight of nineral stabilized coating and
surface matter, maxi num 60 percent

Coat ed base sheet shall be asphalt-inpregnated glass fiber felt conform ng
to ASTM D 2178, except that sheets shall be factory roller coated on both
sides with asphalt conformng to ASTM D 312, Type IV, to bring total weight
to not | ess than 43 pounds per square 19.5 kil ogram per 10 square neter.

.5  CANTS

Cants shall be nade fromtreated wood or treated fiberboard and shal
reduce the angle covered into two equal angles. Fiberboard shall be
treated for npoisture resistance by an integral treatnment with wax or other
sizing materials or with bitum nous inpregnation

.6 CEMENT

Cenent for splicing laps and for flashings shall be a sel f-vul canizing
butyl conmpound workabl e at 20 degrees F minus 7 degrees C. Cenent shall be
t hat reconmended by the roofing nenbrane manufacturer

.7 NAI LS AND FASTENERS
7.1 Cener al

Nai |l s and fasteners used with flashing nenbrane shall be nade from
nonferrous materials. Wen heads are less than 1 inch 25 mllineter in
di anmeter or equivalent area, nails and fasteners shall be driven through
netal di sks.

. 7.2 Roofing Nails

Roofing nails shall be nonferrous or zinc-coated steel, with shanks not
greater than 10 gage, 0.135 inch 3.5 mllinmeter, and not |ess than 12 gage,
0.106 inch 2.8 mllimeter, with heads not |less than 3/8-inch 10 m|lineter
diameter. Lengths shall be as specified. Special nails, such as the
square-cut type for use with insulating concrete and gypsum decks, shal
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have a m ni nrum hol di ng power of 20 pounds 90 newton each when driven into
t he specified deck.

.7.3 Fast eners

Fasteners shall be the self-clinching type with a m ni num hol ding force of
20 pounds 90 newton per fastener.

.7.4 Powder - Dri ven Fasteners
Powder -driven fasteners nmay be used only when approved in witing.
.7.5 Metal Di sks

Met al disks shall be flat and not less than 1 inch 25 mllinmeter in
diameter. Metal disks shall be of nonferrous naterial conpatible with the
nails or fasteners.

.8 FI NI SH COATI NG
.8.1 Cener al

Fini sh coating for Type B roofing shall be a one-part sol ution of

chl orosul fonat ed pol yet hyl ene pol yner m xed with ingredi ents such as

pi gments, extenders, stabilizers, accelerators, fillers, antioxidants,

di spersion aids, and suitable solvents. Solution shall be uniformy snpoth
and capabl e of application over a horizontal surface to a wet-film

thi ckness of at least 15 mls 0.38 nmillineter, using brush or roller

techni ques. Materials conpounded nore than 6 nonths prior to the intended
use shall not be used. Wen tested in accordance with the designated test
nmet hod, the finishing material shall exhibit the following dry-film
properties after curing:

DESCRI PTI ON REQUI REMENTS TEST METHOD
Utimate tensile
600 ASTM D 412
strength, psi kil opascal
El ongati on, m ni num percent ASTM D 412
75 degrees F 350
20 degrees F 130
0 degrees F 50
24 degrees C 350
m nus 7 degrees C 130
m nus 18 degrees C 50
Per manent set at break, 50 ASTM D 412
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DESCRI PTI ON REQUI REMENTS TEST METHOD
maxi mum per cent

WAt er vapor transnmi ssion, 1 ASTM E 96
maxi mum per ns, Water Met hod,

7 days at room

tenperature

WAt er vapor transnmi ssion, 0.57 ASTM E 96
maxi mum Nanogram per pasca

second square neter, Water

Met hod, 7 days at room

tenperature

Wat er absorption, nmaxi num 4 ASTM D 471
percent by wei ght

Sol i ds content, nininmm 35 ASTM D 1084
percent by wei ght

Di scoloration of film 50 Less than ASTM D 1148
hours, RS Sunl anp No. 1
col or tube,
Gar dner
Col or Scal e
ASTM D 1544
2.8.2 Col or
Color shall be [white] [green] [gray].
2.9 FI NI SHI NG TAPE

[Finishing tape for Type A roofing shall be 0.022-inch 0.56 nmillineter
thick polyvinylfluoride filmwi th an el astoneric adhesive on the bonding
surface. Color of Type A tape shall match the col or of roofing nenbrane.]
[Finishing tape for Type B roofing shall be of unvul cani zed butyl rubber
with a colored, strippable backing. Type B roofing tape shall be at | east
0.022 inch 0.56 mllineter thick.]

2.10 FLASH NG MEMBRANES

Fl ashi ng menbranes shall be the sanme material specified for roofing
nmenbr anes.

[Prefabricated butyl shapes shall be used to waterproof corners and roof
penetrations of Type B roofs.]

2.11 ROOFI NG MEMBRANES
Roofi ng menbranes, described as follows, shall conformto the requirenents

speci fi ed.
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Type A. Roofing nenbrane shall consist of a polyvinylfluoride film

weat hering surface, factory lam nated with an el astoneric adhesive to a
backi ng of el astoneric-bonded non-asbestos felt. Wathering surface col or
shal |l be as specified. Type A roofing nmenbrane does not require a finish
coati ng.

REQUI REMENTS FOR TYPE A ROOFI NG MEMBRANES

Wei ght per 100 square feet, pounds, m ninmum 11.5
Weat hering surface thickness, inch, mninmm 0. 0018
Backi ng thi ckness, inch, mninum 0.018
Total thickness, inch, mnimm 0.0198

Tensile strength, 77 degrees F, pounds/
i nch, mnimm

Longi tudi nal, ASTM D 146 and ASTM D 828 45
Transverse, ASTM D 412 30
Flexibility on 0.1-inch nmandrel, No cracking over
plastic filmup a range of mnus
25 to plus 140
degrees F
Per meance ASTM E 96, Desiccant Method and 0.5

Wat er Met hod, perm maxi mum

REQUI REMENTS FOR TYPE A ROOFI NG MEMBRANES

Wei ght per 10 square neter, kilogram mnininum 5.2

Weat hering surface thickness, mllineter, nnimm 0. 0457
Backi ng thickness, mllineter, mninmm 0. 457
Total thickness, millimeter, mnimm 0.503

Tensile strength, 25 degrees C, new on/
neter, mninmum

Longi tudi nal, ASTM D 146 and ASTM D 828 7880
Transverse, ASTM D 412 5250
Flexibility on 2.5 m|linmeter nmandrel, No cracking over
plastic filmup a range of mnus
32 to plus 60
degrees C
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REQUI REMENTS FOR TYPE A ROOFI NG MEMBRANES
Per meance ASTM E 96, Desiccant Method and 0.274
Wat er Met hod, Nanogram per pascal second
square neter, maximum

Type B: Roofing nenbrane shall consist of a conpounded butyl-rubber sheet
not less than 0.0625 inch 1.5 mllineter thick. A finish coating is

requi red over Type B roofing nenbranes. Sheets shall be of the maxi num

wi dth and length practical to minimze joining. Draw ngs indicating sheet
size and |l ayout shall be required prior to delivery of this roofing to the
job site.

REQUI REMENTS FOR TYPE B ROOFI NG MEMBRANES

Wei ght per 100 square feet, pounds, m ninmum 38
Total thickness, inch, mninum 0. 0625

Flexibility on 0.1-inch nandrel, plastic No cracking over

filmup a range of mnus
25 to plus 140
degrees F

Per neance ASTM E 96 Desi ccant Met hod and 0.1

Wat er Met hod, perm maxi mum

Specific gravity, ASTM D 297 1.25 plus or
m nus 0. 08

El ongation, ASTM D 412, percent, mninum 300

Tear resistance, Die B, ASTM D 624 150

pound/i nch, m ni nmum

Shore A hardness, ASTM D 2240 60 plus or
m nus 10

Low tenperature flexibility, ASTM D 746, No failures
Procedure B at 40 degrees F

Heat aging, ASTM D 573, 7 days at 240
degrees F, percent of unaged speci nen

val ue:
Tensile retention, percent 70
El ongation retention, percent 70
Butyl identification, ASTM D 471 Maxi mum vol une
tricresyl phosphate imrersion swel |l 10 percent
70 hours, 212
degrees F
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2.

12

Paper

REQUI REMENTS FOR TYPE B ROOFI NG MEMBRANES
Ozone resi stance, ASTM D 1149, at 50 parts per hundred
mllion, 100 degrees F and 20 percent
extensi on No cracks
after 7 days

REQUI REMENTS FOR TYPE B ROOFI NG MEMBRANES

Wei ght per 10 square neter, kilogram mnininum 17.2

Total thickness, mllimeter, m ninmm 1.58

Flexibility on 2.5 m|linmeter nmandrel, No cracking over

plastic filmup a range of mnus
32 to plus 60
degrees C

Per meance ASTM E 96 Desi ccant Met hod and 0. 055

Wat er Met hod, Nanogram per pascal second
square neter, nmaximum

El ongation, ASTM D 412, percent, mninum 300

Tear resistance, Die B, ASTM D 624 26.3
kil onewt on per neter, mninum

Shore A hardness, ASTM D 2240 60 plus or
m nus 10

Low tenperature flexibility, ASTM D 746, No failures
Procedure B at 4 degrees C

Heat aging, ASTM D 573, 7 days at 116
degrees C, percent of unaged speci nen

val ue:
Tensile retention, percent 70
El ongation retention, percent 70
Butyl identification, ASTM D 471 Maxi mum vol une
tricresyl phosphate imrersion swel |l 10 percent
70 hours, 100
degrees C
Ozone resi stance, ASTM D 1149, at 50 parts per hundred
mllion, 38 degrees C and 20 percent

extensi on No cracks
after 7 days

SHEATHI NG PAPER

shal | be rosin-sized weighing not |ess than 5 pounds per 100 square
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feet 2.5 kilogram per 10 square neter or unsaturated felt weighing
approxi nately 7-1/2 pounds per 100 square feet 3.7 kil ogramper 10 square
nmet er.

.13 ROOF WALKWAYS

[ Asphalt planks shall be 36 by 72 inches by 1/2-inch 915 by 1830 nillineter
by 13 millinmeter thick consisting of a honbgeneous core of asphalt,

pl asticizers, and fillers, bonded between two saturated and coated facing
sheets with the top side surfaced with ceranic granules and shall conform
to ASTM D 517 for mneral -surfaced asphalt plank.]

[ Roof wal kways shall be pressure-treated, or redwood duck boards. Duck
boards shall be constructed of 1- by 4-inch 25 by 100 m|lineter boards
spaced 1/2 inch 13 mllineter apart, and nailed to 2- by 4-inch by 8-foot
50 by 100 by 2400 mllinmeter stringers at a mnimum of 24 inches 600
mllineter apart. Duck boards shall be installed on 4- by 6-inch by 3-foot
100 by 150 by 900 nmillineter |ong foundation boards spaced 4 feet 1200
mllineter apart. Foundation boards shall be installed in bitunmen on the
roof nenbrane.]

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF SURFACES

Entire roof-deck construction of any bay or section of the building shal
be conpl eted before roofing work comences. Anbient tenperature during
applications using hot asphalt shall be not |ower than 40 degrees F 4
degrees C; using cold adhesive exclusively, not |lower than 20 degrees F
m nus 7 degrees C. Surface on which the roofing or flashing is to be
applied shall be smoboth and firm free of projections, ice, frost,

noi sture, dirt, and foreign materials. Vents and other itens penetrating
the roof shall be secured in position and properly prepared with

manuf actured flashings or fittings by tradesnen responsible for the work.
Storing, wheeling, or trucking will not be pernitted directly on roof
surfaces. Smpoth, clean, board or plank runways and platforms shall be
provided as required. Surfaces shall be inspected and approved i nmedi ately
prior to the application of roofing.

Before being laid, the base sheet shall be stacked on end and stored for 24
hours in an area maintained at a tenmperature not |ess than 50 degrees F 10
degrees C.

.2 APPLI CATI ON OF ROCFI NG

Asphalt priner for concrete and nasonry surfaces to receive asphalt
products shall be applied at a rate of not less than 1 gallon or 7.5 pounds
per square 3.8 liter or 3.4 kilogramper 10 square neter. Roofing nenbrane
and base sheets shall be laid free of winkles and, in addition to being
nopped in hot asphalt or cold adhesive, shall be fastened as specified.
Roofing shall imrediately follow insulation or underlaynent application as
a continuous operation, including roofing-nmenbrane joint treatnent where
required. End joints of base sheets and roofing nenbrane shall be
staggered. Joints between | ayers shall be staggered. Roofing menbranes
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and base sheets shall be carried up abutting vertical surfaces at |least 4
inches 100 millimeter. At eaves and rakes, base sheets and roofing
nmenbranes shall run to the outside edge of the wood edge nailer and, in
addi tion, shall be folded back for the width of roof flange of the netal
gravel stop.

.3 ROOFI NG TYPE

[ Type A roofing nmenbranes and base sheets may be applied with either hot
asphalt or cold adhesive, at the option of the Contractor. Since the Type
A roofing systemdoes not require a finish coating, care nmust be exercised
when applying the nenbrane to ensure full coverage of hot asphalt or cold
adhesi ve wi thout |eaving an excess that will squeeze out beyond the sel vage
edge and discol or the surface of the roofing.]

[ Type B roofing nmenbranes shall be applied with solid coats of adhesive
spread at a rate of not |less than 2/3 gallon, 5 pounds, per square. 2.6
liter, 2.3 kilogram per 10 square neter. Lap areas of joints shall be

cl eaned with solvent and |ap cenent applied in accordance with the cenent
manuf acturer's instructions. Adhesive or cenent shall be allowed to dry
until it does not stick to a dry-finger touch. Butyl-gumtape sufficiently
wi de to extend approximately 1/8 inch 3 mllineter beyond each edge of the
|ap area shall be applied to the |ower sheet. Then it shall be applied to
the tape cenented | ap area of the upper sheet. Laps shall be over-seal ed
with butyl-gumtape centered at the |lap edge. Tape for over-sealing shal
be at least 3 inches 75 mllimeter wi de and cenented in the nmanner
specified for tape applied between | aps. Joints shall be made by rolling
or pressing the butyl materials firmy in place, w thout bridging or
winkling, to obtain full contact at the taped areas. Laps shall be seal ed
with butyl-gumtape prior to the conpletion of each day's work.]

.4 SUBSTRATE
4.1 Type A Roofing on Wod
Type A roofing on wood surfaces shall consist of not |ess than the

followi ng quantities for each square of roofing (100 square feet) (10
square neter):

MATERI AL POUNDS
Sheat hi ng paper 5
1 ply of asphalt-coated base sheet 35
1 noppi ng of asphalt 20
1 coat 8; adhesi ve 10
1 ply of polyvinylfluoride nenbrane 11.5

1 ply of finishing tape, all joints (40 feet)
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MATERI AL Kl LOGRAM

Sheat hi ng paper 2.3
1 ply of asphalt-coated base sheet 16
1 noppi ng of asphalt 9.1
1 coat 8; adhesi ve 4.5
1 ply of polyvinylfluoride nenbrane 5.2

1 ply of finishing tape, all joints (12 neter)

One ply of sheathing paper shall be nmechanically attached. One ply of the
base sheet shall be applied on insulation or underlaynent in a solid
noppi ng of hot asphalt. Base-sheet application in hot asphalt over
cellular-plastic polystyrene insulation shall be by the machi ne net hod
only. Hot asphalt shall not be applied directly to polystyrene insulation
Base sheet shall be | apped 4 inches 100 millineter on edges and 6 inches
150 millimeter on ends, laid parallel to the direction of the roof sl ope,
and fastened as specified. One ply of polyvinylfluoride nenbrane shall be
i mediately laid over the base sheet in a solid nmopping of hot asphalt
using 4-inch 100 mllinmeter selvage edge |laps and 6-inch 150 nmillineter end
| aps. Polyvinylfluoride sheets shall be oriented to the roof slope in the
sanme manner as base sheets, and joints between |ayers shall be staggered.
Fi ni shing tape shall be applied firmy in place, equally overlapping both
sides of all joints in the sheet roofing. Flashings shall be installed.

. 4.2 Type A Roofing on Gypsumor |nsulating Concrete
Type A roofing on gypsumor insulating concrete surfaces shall consist of

not less than the followi ng quantities for each square of roofing (100
square feet) (10 square neter):

MATERI AL POUNDS
Sheat hi ng paper 5

1 ply of asphalt-coated base sheet 35

1 noppi ng of asphalt 20

1 coat 8; adhesi ve 10

1 ply of polyvinylfluoride nenbrane 11.5

1 ply of finishing tape, all joints (40 feet)
MATERI AL Kl LOGRAM

Sheat hi ng paper 2.3
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MATERI AL Kl LOGRAM
1 ply of asphalt-coated base sheet 16
1 noppi ng of asphalt 9.1
1 coat 8; adhesi ve 4.5
1 ply of polyvinylfluoride nenbrane 5.2
1 ply of finishing tape, all joints (12 neter)

One ply of sheat hing paper shal
One ply of the base sheet shal
| apped 4 inches 100 mllineter o
ends, laid parallel

to the direction of

be attached with adhesive (spot applied).
be | aid over gypsum or insulating concrete,
n edges and 6 inches 150 mllinmeter on

roof slope, and fastened as

speci fi ed.

over the base sheet

adhesi ve,

mllineter end | aps.

One ply of polyvinylfluoride nenbrane shal
in a solid nopping of hot asphalt or coating of

using 4-inch 100 mllineter selvage edge |aps and 6-inch 150
Pol yvi nyl fl uori de sheets shall be oriented to the

be i mediately laid

roof slope in the sane nanner as base sheets, and joints
shal | be staggered. Finishing tape shal
equal |y overl apping both sides of all joints in the sheet
Fl ashi ngs shall be installed.

. 4.3 Type A Roofing on Concrete

Type A roofing on concrete surfaces shall consist of not
followi ng quantities for each square of
square neter):

bet ween | ayers

be applied firmy in place,

roofing.

| ess than the

roofing (100 square feet) (10

MATERI AL POUNDS
Asphalt priner over concrete surface 7.5
1 application of asphalt, channel, or spot nop 15

1 coatig; of adhesive 15

1 ply of asphalt-coated base sheet 35

1 noppi ng of asphalt 20

1 coatig; of adhesive 10

1 ply of polyvinylfluoride nenbrane 11.5
1 ply of finishing tape, all joints (40 feet)

MATERI AL Kl LOGRAM

Asphalt priner over concrete surface 3.4
1 application of asphalt, channel, or spot nop 6.8
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MATERI AL Kl LOGRAM

1 coatig; of adhesive 6.8
1 ply of asphalt-coated base sheet 16
1 noppi ng of asphalt 9.1
1 coatig; of adhesive 4.5
1 ply of polyvinylfluoride nenbrane 5.2

1 ply of finishing tape, all joints (12 neter)

One ply of the base sheet shall be applied over prined concrete with
channel or spot nopping of hot asphalt |apped 4 inches 100 mllineter on
edges and 6 inches 150 mllineter on ends, laid parallel to the direction
of roof slope, and fastened as specified. One ply of polyvinylfluoride
menbrane shall be immediately laid over the base sheet in a solid nopping
of hot asphalt using 4-inch 100 mllineter selvage edge |aps and 6-inch 150
mllineter end | aps. Polyvinylfluoride sheets shall be staggered.

Fi ni shing tape shall be applied firmy in place equally overl apping both
sides of all joints in the sheet roofing. Cold adhesive of the type
recommended by the roofing manufacturer may be used in lieu of hot asphalt
and shall be applied to prinmed concrete. Flashings shall be installed.

4.4 Type A Roofing on Insulation or Underl aynent
Type A roofing on insulation or underlaynent surfaces shall consist of not

| ess than the follow ng quantities for each square of roofing (100 square
feet) (10 square neter):

MATERI AL POUNDS
1 noppi ng of asphalt 20
1 coatingrof adhesi ve 15
1 ply of asphalt-coated base sheet 35
1 noppi ng of asphalt 20
1 coatingrof adhesi ve 10
1 ply of polyvinylfluoride nenbrane 11.5

1 ply of finishing tape, all joints (40 feet)

MATERI AL Kl LOGRAM
1 noppi ng of asphalt 9.1
or
1 coating of adhesive 6.8
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MATERI AL Kl LOGRAM

1 ply of asphalt-coated base sheet 16
1 noppi ng of asphalt 9.1
1 coatingrof adhesi ve 4.5
1 ply of polyvinylfluoride nenbrane 5.2

1 ply of finishing tape, all joints (12 neter)

One ply of the base sheet shall be applied on insulation or underlaynent in
a solid nopping of hot asphalt. Base sheet application in hot asphalt over
cellular plastic polystyrene insulation shall be by the machi ne net hod
only. Hot asphalt shall not be applied directly to polystyrene insulation
Base sheet shall be | apped 4 inches 100 millineter on edges and 6 inches
150 millimeter on ends, laid parallel to the direction of the roof sl ope,
and fastened as specified. One ply of polyvinylfluoride nmenbrane shall be
i mediately laid over the base sheet in a solid nmopping of hot asphalt
using 4-inch 100 mllinmeter selvage edge |laps and 6-inch 150 nmillineter end
| aps. Polyvinylfluoride sheets shall be oriented to the roof slope in the
sanme manner as base sheets, and joints between |ayers shall be staggered.

Fi ni shing tape shall be applied firmy in place, equally overlapping both
sides of all joints in the sheet roofing. Cold adhesive of the type
recommended by the roofing manufacturer nmay be used in lieu of hot asphalt
and shall be applied to prinmed concrete. Flashings shall be installed.

.4.5 Type B Roofing
Roofing shall be as foll ows:
Type B roofing on [wood] [gypsum [insulating concrete] [concrete]

[insulation] [underlayment] shall consist of not |ess than the follow ng
guantities for each square of roofing (100 square feet) (10 square neter):

MATERI AL POUNDS
Adhesive, solid application 5
1 ply of butyl rubber nenbrane 38
Cenment, all joints Vari es
2 plies of butyl tape, all joints Vari es

Finish coating: 6-nm| thickness

MATERI AL Kl LOGRAM
Adhesive, solid application 2.3
1 ply of butyl rubber nenbrane 17.2
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MATERI AL Kl LOGRAM

Cenment, all joints Vari es

2 plies of butyl tape, all joints Vari es

Finish coating: 0.152 mllinmeter thickness
One ply of butyl-rubber menbrane shall be laid on all roof surfaces
parallel to the direction of roof slope in a solid coating of adhesive
using 3-inch 75 mllimeter edge laps and 6-inch 150 m|lineter end | aps.
Laps shall be sealed, and the menbrane additionally fastened as specified.

3.5 FASTENI NG

3.5.1 Type A Roofing Laid Directly on Deck

TYPE OF BASE SHEET NAI LI NG AT MVEVBRANE

DECK SLOPES LAPS TO BE EXPCSED ROOFI NG

Wbod Al'l slopes 6 inches on center (oc) 6 inches oc
at laps; 18 inches oc at |aps

at centerline;
staggered in two
rows 12 inches apart

Gypsum Al'l slopes 6 inches oc at laps; 18 6 inches oc
inches oc at centerline; at |aps
staggered in two
12 inches apart

Insulating Al slopes 6 inches oc at laps; 18 6 inches oc
concrete inches oc at centerline; at |aps
staggered in two rows
12 inches apart

Concrete Up to 3 Nai | i ng not required Nai | i ng not
i nches per required
f oot
Concrete Over 3 24 inches oc at |aps; 24 inches
i nches per 24 inches oc in two oc at side
f oot rows spaced 12 inches | aps and 6
apart and equally dis- i nches oc
tant fromthe center- at end
line | aps. Make
end | aps
over wood
nailers

wher e used
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TYPE OF
DECK

Wood

Gypsum

I nsul ati ng
concrete

Concrete

Concrete

3.5.2

BASE SHEET NAI LI NG AT MEMBRANE
SLOPES LAPS TO BE EXPOSED ROOFI NG
Al'l slopes 150 nmon center (oc) 150 mm oc
at laps; 450 nmm oc at |aps
at centerline;
staggered in two
rows 300 nm apart
Al'l slopes 150 nmoc at |aps; 150 mm oc
450 nm oc at center- at |aps
line; staggered in
two rows 300 mm apart
Al'l slopes 150 nmoc at | aps; 150 mm oc
450 nm oc at center- at |aps
line; staggered in
two rows 300 mm apart
Up to Nai | i ng not required Nai | i ng not
l1to 4 required
Over 600 nm oc at | aps; 600 nm
l1to4 600 mMmoc in two oc at side
rows spaced 300 mm | aps and
apart and equally dis- 150 mm oc
tant fromthe center- at end
line | aps. Make
end | aps
over wood
nailers

Type A Roofing Laid on Insulation or

Under | aynment

wher e used

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE:

Applicable for elastic sheet
on slopes over 3 inches per foot 1 to 4.

roofing applied
Nai | i ng

not required on slopes 3 inches per foot 1 to 4 or

| ess.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

TYPE OF
DECK

Al |l decks

NAI LABLE | NSULATI ON*

Nai |

base sheet

oc at side laps and at

| ongi t udi nal
nai |

3

centerline;
roofi ng menbrane at
i nches oc at end | aps
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12 i nches

NON- NAI LABLE
| NSULATI ON

Nai |l into surface-
nount ed roof nail -
ing strips. Nai

t he base sheet in-
to each nailing
strip at |aps and
in two rows spaced
12 inches apart and



TYPE OF
DECK

Concrete

Wood

Gypsum
i nsul ati ng
concrete

St eel

TYPE OF
DECK

Al |l decks

NAI LABLE | NSULATI ON*

Nai | base sheet 24 inches
oc at side laps and at

| ongi tudi nal centerline;
nail roofing nmenbrane at
6 inches oc at end | aps
when nailing through
insulation into concrete.
Make end | aps over wood
nailers in concrete.

Nai | base sheet 24 inches
oc at side laps and at

| ongi t udi nal centerline;
nail roofing nmenbrane at
6 inches oc at end | aps
when nailing through

i nsul ation into wood.

Nai | base sheet 12 inches
oc at side laps and at

| ongi t udi nal centerline;
nail roofing nmenbrane at
4 inches oc at end | aps
when nailing through

i nsulation into gypsum

Nai | into insulation
only.

NAI LABLE | NSULATI ON*

Nai | base sheet 300 nm
oc at side laps and at

| ongi t udi nal centerline;
nail roofing nmenbrane at
75 mmoc at end | aps
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NON- NAI LABLE

| NSULATI ON

equal |y di stant
fromthe center-
line. Nail roofing
nmenbrane 6 inches
oc at end | aps.
Make end | aps

over nailing
strips.

Sane as above

Sane as above

Sane as above

Nai | abl e i nsul ation
only.

NON- NAI LABLE
| NSULATI ON

Nai | into surface-
nount ed roof nail -
ing strips. Nai

t he base sheet in-
to each nailing
strip at |aps and
in two rows spaced
300 nm apart and
equal 'y di stant
fromthe center-



TYPE OF
DECK NAI LABLE | NSULATI ON*

Concrete Nai | base sheet 600 nm
oc at side laps and at
| ongi tudi nal centerline;
nai |l roofing nmenbrane at
150 mm oc at end | aps
when nailing through
insulation into concrete.
Make end | aps over wood
nailers in concrete.

Wod Nai | base sheet 600 nm
oc at side laps and at
| ongi t udi nal centerline;
nail roofing nmenbrane at
150 mm oc at end | aps
when nailing through
i nsul ation into wood.

Gypsum Nai | base sheet 300 mMm
i nsul ati ng oc at side laps and at
concrete | ongi t udi nal centerline;
nail roofing nmenbrane at
100 mm oc at end | aps
when nailing through
i nsulation into gypsum

St eel Nai | into insulation
only.

NON- NAI LABLE
| NSULATI ON

line. Nail roofing

nmenbrane 150 mm
oc at end | aps.
Make end | aps
over nailing
strips.

Sane as above

Sane as above

Sane as above

Nai | abl e i nsul ation
only.

* An insulation allow ng penetration of nails or fasteners is required; it
shal | provide each nail or fastener with not |ess than 20 pounds 90 new on

of hol di ng force.

3.5.3 Type B Roofing Laid Directly on Deck

TYPE OF BASE SHEET NAI LI NG AT MVEVBRANE
DECK SLOPES LAPS TO BE EXPCSED ROOFI NG
Wbod 3 inches per Base sheet not Nai | i ng not
foot or |less required required
Gypsum 3 inches per Base sheet not Nai | i ng not
foot or |less required required
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TYPE OF
DECK

I nsul ati ng
concrete

Concrete

Wood

Gypsum

I nsul ati ng
concrete

Concrete

TYPE OF
DECK

Wood

Gypsum
I nsul ati ng
concrete

Concrete

Wood

Gypsum

I nsul ati ng
concrete

SLOPES

BASE SHEET NAI LI NG AT
LAPS TO BE EXPCSED
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not

not

not

not

not

not

not

not

not

not

not

not

not

3 inches per Base sheet
foot or |less required
3 inches per Base sheet
foot or |less required
Over 3 inches Base sheet
per foot required
Over 3 inches Base sheet
per foot required
Over 3 inches Base sheet
per foot required
Over 3 inches Base sheet
per foot required
BASE SHEET NAI LI NG AT
SLOPES LAPS TO BE EXPCSED
l1to 4 Base sheet
or |less required
l1to 4 Base sheet
or |less required
l1to 4 Base sheet
or |less required
l1to 4 Base sheet
or |less required
Over Base sheet
l1to 4 required
Over Base sheet
l1to 4 required
Over Base sheet
l1to 4 required

MVEVBRANE

ROOFI NG
Nai | i ng
required

Nai | i ng not
required

6 i nches
oc at end
| aps

3 inches
oc at end
| aps

3 inches
oc at end
| aps

6 inches

oc at end

| aps. Make
end | aps
over wood
nail ers
wher e used

MEMBRANE
ROOFI NG

Nai | i ng not
required

Nai | i ng not
required

Nai | i ng
required

Nai | i ng not
required

150 mm
oc at end
| aps

75 mMm
oc at end
| aps

75 mMm
oc at end



TYPE OF BASE SHEET NAI LI NG AT MVEVBRANE
DECK SLOPES LAPS TO BE EXPCSED ROOFI NG
| aps

Concrete Over Base sheet not 150 mm
l1to 4 required oc at end
| aps. Make
end | aps
over wood
nail ers
wher e used

3.5. 4 Type B Roofing Laid on Insulation or Underl aynent

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Applicable for elastic sheet roofing applied
on slopes over 3 inches per foot 1 to 4. Nailing is
not required on slopes 3 inches per foot 1 to 4 or

| ess.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

TYPE OF TYPE OF NAI LABLE NON- NAI LABLE

ROOFI NG DECK | NSULATI ON* | NSULATI ON
Anchoring Al decks Nail roofing nem Nai | to surface-
into brane 4 inches oc nount ed roof nail -
i nsul ation at end | aps ing strips pro-

vided. Nail roof-
i ng nmenbrane 6

i nches oc at end

| aps. Make end

| aps over nailing
strips.

Anchoring Concrete Nai | roofing nem (Sanme as for nail -
i nto deck brane 6 i nches oc abl e insul ation)

at end | aps when

nai l i ng through

insulation into

concrete. Make

end | aps over

wood nailers in

concrete.
Anchoring Gypsum Nai | roofing nem (Sanme as for nail -
i nto deck brane 6 i nches oc abl e insul ation)

at end | aps when
nai |l i ng through
i nsul ation into.

wood.
Anchoring Gypsum Nai | roofing nem (Sanme as for nail -
i nto deck brane at 4 inches abl e insul ation)
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TYPE OF TYPE OF NAI LABLE NON- NAI LABLE
ROOFI NG DECK | NSULATI ON* | NSULATI ON

oc at end | aps

when nailing

t hr ough i nsu-

lation into gypsum
Anchoring Steel Nai |l into insula- Nai | abl e i nsul a-
i nto deck tion only. tion only
TYPE OF TYPE OF NAI LABLE NON- NAI LABLE
ROOFI NG DECK | NSULATI ON* | NSULATI ON
Anchoring Al decks Nail roofing nem Nai | to surface-

into

brane 100 nm oc

i nsul ati on

at end | aps

nmount ed roof nail -
ing strips pro-

vided. Nail roof-
i ng menbrane 150
nm oc at end

| aps. Make end

| aps over nailing
strips.

Anchoring Concrete
i nto deck

Nai | roofing nem
brane 150 nmm oc
at end | aps when
nai l i ng through
insulation into
concrete. Make
end | aps over
wood nailers in
concr et e.

(Sanme as for nail -
abl e insul ation)

Anchoring Gypsum
i nto deck

Nai | roofing nem
brane 150 nm oc
at end | aps when
nai l i ng through

i nsul ation into.
wood.

(Sanme as for nail -
abl e insul ation)

Anchoring Gypsum
i nto deck

Nai | roofing nem
brane at 100 mm

oc at end | aps
when nailing

t hr ough i nsu-
lation into gypsum

(Sanme as for nail -
abl e insul ation)

Nai | abl e i nsul a-
tion only

Nai | into insula-
tion only.

Anchoring Stee
i nto deck

* An insulation allow ng penetration of nails or fasteners is required; it

shal | provide each nail or fastener with not |ess than 20 pounds 90 new on
of hol di ng force.
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6 FI NI SH COATI NG FOR TYPE B ROCFI NG

Surface of Type B roofing and flashing nenbrane shall be covered with a
finish coating applied with pressure roller equi pnent, except that a
standard roller or brush may be used in restrictive working areas and as

ot herwi se approved. Control of the filmthickness shall be the
responsibility of the Contractor. Thickness of the filmshall be
frequently checked by the use of an approved wet -m | thickness gage
mllimeter. |In addition, Contractor shall nmaintain a careful bal ance

bet ween material consunption and area covered. Contractor may, as an aid
toward proper application, change filmcol or between adjacent underlying
coats. Each coat shall be spread at a rate of not |ess than 3/4 gallon per
square 2.8 liter per 10 square neter per coat to a total dry-filmthickness
of not less than 6 nmils, 0.006 inch 0.15 mllineter.

.7 FLASHI NGS

7.1 Cener al

Fl ashi ngs shall be provided in the angles forned at walls and ot her
vertical surfaces and where required to make the work watertight, except
where netal flashings are indicated.

A one-ply flashing nmenbrane, as specified for the systemused, shall be
provided and installed inmediately after the roofing nenbrane is placed and
prior to finish coating where a finish coating is required. Flashings
shal | be stepped where vertical surfaces abut sloped roof surfaces. Sheet
nmetal reglet in which sheet netal cap flashings are installed shall be not
nore than 16 inches 400 nmillimeter nor less than 8 inches 200 mllineter
above the roofing surfaces. Exposed joints and end | aps of flashing
nmenbrane shall be nade and sealed in the manner required for roofing

nmenbr ane.

. 7.2 Base Fl ashi ng

Base flashing nenbrane shall be laid in not nore than 12-foot 3650
mllineter lengths into flashing cenent applied in accordance with the
roofing manufacturer's directions. Flashing nmenbranes nay be applied in
continuous lengths as working areas pernmt. Menbrane shall extend at | east
4 inches 100 mllimeter onto the roof, over the cant, and up the vertica
surface to the sheet nmetal reglet or to the top of the curb where sheet
netal reglets are not required. Flashing nmenbrane shall be secured at the
top, 8-inches 200 mllineter center with nonferrous netal nails or

fast eners.

. 7.3 Cant s

Cants shall be installed in the angles forned at walls and other vertica
surfaces as a backing for base flashings. Cants shall be laid in a solid
coat of adhesive inmediately before laying the roofing menbrane. Cants
shall have a 5-1/2-inch 140 mllineter face dinension and shall be
continuous and installed in lengths that are as |long as practical
Installation of cants shall not be required at |ocations where
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3.

cast-in-place cants have been integrally formed with the structural deck or
roof fill.

. 7.4 Strip Flashings

Roof flanges of sheet netal flashings, such as fascias, base flashings, and
pl unbi ng fl ashi ngs furnished and installed under other sections of the
specifications, shall be stripped with flashing nenbrane. After
installation of nmetal flashings over the roofing nenbrane, strip flashing
menbrane centered longitudinally at edges of roof flanges shall be
installed into flashing cenent applied in accordance with the roofing
manufacturer's directions to forma waterproof joint between the roofing
menbrane and the netal fl ashings.

.7.5 Valleys

Roofing shall be applied at valleys and waterways in the foll owi ng manner:

Base sheets shall continue across valleys and shall terninate at
approxi mately 18 inches 450 mllineter fromthe valley.

Roof i ng nenbrane | aid across valleys shall ternminate at approxi nately
12 inches 300 mllineter fromthe valley. Exposed lap shall term nate
on a line approxinmately 12 inches 300 nillineter fromand parallel to
the valley gutter and shall be treated as an end | ap

Roof i ng nenbrane and the base sheet may be laid across or parallel to
shal | ow val | eys such as those forned by a reverse-slope roof, provided
applications can be conpleted wi thout winkles, buckles, or fishnouths
and side |laps do not face the direction of drainage.

7.6 Val | ey Application

Val | eys: Roofing shall be applied at valleys and waterways in the
fol |l owi ng manner:

Base sheets shall continue across valleys and shall terninate at
approxi mately 18 inches 450 mllineter fromthe valley.

Felt plies shall continue across valleys and terni nate at approxi nately
12 inches 300 mllineter fromthe valley. Exposed |laps shall term nate
on a line approxinmately 12 inches 300 nillineter fromand parallel to
the gutter valley. Two plies of felt, 9 and 12 inches 230 and 300
mllineter wide, shall be successively nopped in over each felt
line-of-termnation.

If the application can be conpleted wi thout winkles, buckles, or
fishnmouths, and if side |aps do not face the direction of drainage,
roofing felts and base sheets may be |l aid continuously across or
parallel to shall ow valleys such as those fornmed by reverse-sl ope
roofs. For this application, valleys shall be reinforced with one ply
of felt, 36-inches 900 mllinmeter w de, centered on the valley gutter
and laid in a solid nopping of asphalt over the top ply of roofing.
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7.7 Wal kway Application
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NOTE: Drawi ngs nust indicate areas where wal kways
are required. 1-inch 25 nillineter thick wal kways
can be obtained by lamnating two 1/2-inch 12.5
mllimeter thick boards
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[ Asphalt plank wal kway systens for the protection of the roofing nenbrane
shall be installed as indicated.

Wal kway systens for the protection of the roofing nenbrane shall be
furnished and installed as indicated.]

[ A heavy coating of hot asphalt shall be applied over the designated

wal kway areas and directly on the felt nenbrane. While the asphalt is
still hot, asphalt planks shall be laid in. A space 1/2-inch 13 mllineter
wi de shall be all owed between adjacent boards for drainage.

After placing the boards, flood coating and aggregate surfacing of the roof
shal |l be conpleted up to all edges of the installed planks.]

7.8 Roof Vent Application

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: \Where vapor barriers are required, roof vents
nmust be included to prevent water accunulation in
t he roof sandwi ch
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Roof vents shall be provided on the m ni nrum basis of one roof vent for each
1,200 square feet 110 square neter of roof area, with no point on the roof
nore than 45 feet 13.7 neter froma point of venting. Roof vents shall be
22-gage 0.85 millinmeter gal vanized steel conformng to ASTM A 924/ A 924M
and ASTM A 653/ A 653M G165 Coati ng Designation

Roof vents shall be cylindrical, not |ess than 6 inches 150 mllineter in
di anmeter, and 8 inches 100 mllimeter high. A conical weather cap
cone-base dianeter 12 inches 300 nillineter and cone height 6 inches 150
mllineter, shall be securely fastened to the top of each roof vent by
gal vani zed strap brackets. At roof end of the vent, a 12-inch 300
mllineter flashing flange shall be securely brazed to the vent cylinder
approxinmately 3/8 inch 9.5 millimeter fromthe end.

Roof vents shall be installed before the flood coat is applied. Contractor
may, at his option, tenporarily omt the flood coat and aggregate surfacing
at the location of the roof vents. Such areas shall be not |ess than 30
inches 760 millineter nor nmore than 48 inches 1220 millimeter in diameter
and shall be effectively glazed-in when the adjacent surfaces are flood
coat ed.
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NOTE: Select the follow ng paragraph only when
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m neral -fiberboard insulation is required.
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[To install roof vents in roofs with mneral-fiberboard insulation, a
circular hole shall be cut through the nenbrane and the top | ayer of

i nsulation, but not into the bottom!layer of insulation. Hole shall snugly
accept the vent cylinder.]
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NOTE: Select the follow ng paragraph only when
cellular-glass insulation is required.
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[Vents in roofs with cellular-glass insulation shall be installed astride
one of the joints in the insulation, to give access to the chanfered
venting channels. Roof flanges of the vents shall be flush with the end of
the vent; the cap sheet of the top layer of insulation shall be renobved
within the circular area of the vent cylinder.]

Roof vent shall be set over the hole with the flashing flange set in hot
steep asphalt. Flashing shall be applied successively, with two plies, 24
inches 600 mllimeter square on the bottomand 30 inches 760 millineter
square on the top, set in hot noppings of asphalt at a 20-pound- per-square
9.1 kilogram per 10 square neter rate. Over the top ply, a flood coat and
aggregate surfacing shall be applied to match the surroundi ng areas.

. 8 FI ELD TESTI NG ROOF CUTQUT SAMPLES
.8.1 Roof Cutout Sanpl es

After conpletion of the application of roofing felts, but prior to the
application of the flood coat, not |ess than two sanple cutouts of the
roofing shall be taken fromthe deck for each 50 squares 500 square neter
or less at locations as directed. Cutout sanples will be visually exam ned
for free water between plies or skips in bitunen application between plies
and then weighed to determine the total anpbunt of bitunen used, exclusive
of the flood coat. Sanples shall be 1 foot by 1 foot 305 mllinmeter by 305
mllineter in area, accurately cut to a tenplate. Thickness and wei ght of
the sanples shall be as specified for the applicable condition

Not | ess than two sanples shall be cut fromthe roof of each wi ng of the
bui | di ng covering 100 squares 1000 square nmeter or |less. One sanple shal
be taken each day on which approxi mately 25 squares 250 square neter have
been laid. An additional sanple shall be taken for each 100 squares 1000
square neter or fraction thereof over 100 squares. 1000 square neter.

Sanpl e-cutting device shall be square and properly sized as indicated
above. Device nay be a self-cutting type or a netal tenplate capabl e of
bei ng secured to the roof for use with a sharp roofing knife. Cutting
edges of the device or knife shall be kept clean by washing in a proper
sol vent after each cut.

Wei ght of the sanple shall be not |ess than | ].
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Conpl et e sanpling operation, except weighing, shall be perforned w thout
additional cost to the Governnment. Scales for weighing the samples will be
furni shed by the Contracting Oficer

Scal es for wei ghing sanples will be portable, graduated, and accurate to
1/2 ounce 14 gram

Free water between plies or the absence of bitumen between plies shall be
cause for renoval of the affected portions of the roof and their
replacenent in a dry condition. Were only bitunmen deficiencies are found,
the deficient areas shall have an additional ply of felt applied in a ful
noppi ng of bitunen. Correction of the above deficiencies shall be nmade at
no additional cost to the Governnent.

If there is a deficiency of bitunen in 25 percent of the total deck area,
the Contractor shall add an additional ply of felt over the entire deck in
a full nopping of the bitunen specified.

| mredi ately after being wei ghed, the sanple shall be replaced and tanped
into position in the cutout area which neanwhile has been flooded with hot
bi tumen; the area shall then be covered with 3 plies of felt hot nopped in
place, with the first ply overlapping the cutout area 3 inches 75
mllineter on all sides and each succeeding ply overl apping the preceding
ply 3 inches 75 mllimeter on all sides.

Shoul d it becone inpossible to i mediately replace the cutout sanple in the
roof, a new section of equivalent size and structure shall be substituted.
A dry sheet of the sane type of cutout shall be placed in the bottomof the
cutout before flooding to prevent dripping of bitunen through the deck

Contracting O ficer nmay wai ve taking roof cutout sanples at his discretion
and the credit involved shall be returned to the Government.

.8.2 Testing Procedures

Roof sanples will be sent to a recognized testing | aboratory where a piece
of each sanmple neasuring 4 inches by 12 inches 100 millinmeter by 300
millineter will be cut off, plainly identified, and retained by the

| aboratory for not |ess than 6 nonths.

The remaining part of the 1-foot by 1-foot 305 millineter by 305 mllineter
sanples will be qualitatively and quantitatively tested to deternine
conpliance with the requirenents of these specifications.

If test results show conpliance with the requirenments of these
specifications, the Government will pay for the testing. |If the test
results indicate quantitative or qualitative deficiencies, the follow ng
procedure shall be autonatically invoked:

Contractor shall pay for the test which reveal ed the deficiency.
Four | ocations peripheral to the original |ocation of the deficient cut

and approximately 10 feet 3 neter therefromw || be desi gnated.
Addi tional cuts shall be taken at these |ocations to determ ne whet her
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the deficiency was strictly local or whether a |larger area was

i nvol ved. Contractor shall be responsible for the costs of this
testing. Contractor shall repair the roof as specified and at no
additional cost to the Government.

After an area of deficiency has been identified, requiring either
application of additional felts and asphalt, or an additional flood coat,
or both, depending upon the nature and magni tude of the deficiencies, the
aggregate surfacing shall be completely renoved. |f flood coating alone is
requi red, deeply enbedded aggregate may be flooded in. |If additional felts
are required, aggregate too deeply enbedded to renpve shall be conpletely
flooded in before any felt laying is begun

3.9  ACCEPTANCE
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NOTE: Following a mninumof 90 days operation (or
installation), but no |later than one year, the
Systens Engi neer/ Conditi on Mnitoring

O ficel/Predictive Testing Group should i nspect the
installation using advanced nonitoring technol ogi es
such as Infrared I maging or Utrasoni c nmapping.
These technol ogi es can identify insulation voids,

i nsul ation settling, and areas of npisture
intrusion. ldentification of insulation materials
and locations is required to effectively identify
these types of problens. The Systens

Engi neer/ Condition Monitoring Ofice/Predictive
Testing G oup needs to know the warranty expiration
date, if there is a warranty, in order to perform
the inspections within the prescribed tinme frane.
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Prior to final acceptance, the Contractor shall provide construction
(as-built) details [and warranty information] to the Contracting Oficer
Construction details shall include, by building area, the material type,
amount, and installation nethod. An illustration or map of the building
may serve this purpose. Data shall have a cover letter/sheet clearly
marked with the system nane, date, and the words "As built
insulation/material."” Forward as-built [and warranty] information to the
Systens Engi neer/ Condition Mnitoring Oficel/Predictive Testing Goup for
inclusion in the Mintenance Dat abase.

-- End of Section --
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